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We Claim: 



1 . A compound of formula I: 







W' W 



I 




wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, tieteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via arV additional 3-5 atoms to form a cyclic group 
10 containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is^ised to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 cVbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms a\»d substituted with one 
substituent selected from the group consisting of hydroxy, acyloxY alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of sa^d additional carbon 
20 atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to foW a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl^eteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a\yclic 
25 group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted ary> 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
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10 



in 

M= 15 



20 



-CHR Z N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOI& -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , ano\(CH 2 ) p -SR 12 ; 

p is ah integer 2 or 3; 
with the^provisos that: 

a) V,\, W, W are not all -H; and 

b) when^ is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected frorh the group consisting of R J and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the\group consisting of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and loVer acyl; 

R 12 is selected from the grQup consisting of -H, and lower acyl; 
each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

\ 2- 

M is selected from the group that attached to P0 3 , P 2 C>6 3 ", P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active a^ent but is not an FBPase inhibitor, and is attached 
to the phosphorus in formula I via a carboy, oxygen, sulfur or nitrogen atom; 

with the provisos that: 

1) M is not -NH(lower alkyl), -T^(lower alkyl) 2s -NH(lower alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lower alkyl) (lo\ver alkylhalide); and 

2) R 6 is not lower alkylhalide; 

and pharmaceutical ly acceptable prodrug 1 ^ and salts thereof. 



2- 



25 2. The compounds of claim 1 wherein ]\\P(0)(NHR 6 )0*, MP0 3 ", MP 2 0 6 3 ~, 

and MP3O9 4 " is selected from the group consisting of ar\anti viral, anticancer, 
antihyperlipidemic, antifibrotic, and antiparasitic agents. 



30 



3. The compound of claim 1 wherein MP(0)(NHP^O", MP0 3 2 \ MP 2 0 6 3 \ and 
MP3O9 4 " is selected from the group consisting of metalloprotease inhibitor, and TS 
inhibitor. 
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4. The compounds of claim 2 wherein MH is selected from the group 
consisting of LdC, LdT, araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L-FddC, L-d4C, L-Fd4C, 
3TC, ribavirin, penciclovir, 5-fluoro-2'-deoxyuridine, FIAU, FIAC, BHCG, 2'R,5'S(-)-l- 
[2-(hydroxymethyl)oxathiolan-5-yl]cytosine, (-)-b-L-2\3'-dideoxycytidine, (-)-b-L-2\3*- 

5 dideoxy-5-fluorocytidine, FMAU, BvaraU, E-5-(2-bromovinyl)-2 , -deoxyuridine, 

Cobucavir, TFT, 5-propynyl-l-arabinosyluracil, CDG, DAPD, FDOC, d4C, DXG, FEAU, 
FLG, FLT, FTC, 5-yl-carbocyclic 2'-deoxyguanosine, Cytallene, Oxetanocin A, 
Oxetanocin G, Cyclobut A, Cyclobut G, fluorodeoxyuridine, dFdC, araC, 
bromodeoxyuridine, IDU, CdA, F-araA, 5-FdUMP } Coformycin, and 2'- 
10 deoxycoformycin. 

5. The compounds of claim 2 wherein MH is selected from the group 
consisting of ACV, GCV, penciclovir, (R)-9-(3,4 dihydroxybutyl)guanine, and cytallene. 

15 6. The compounds of claim 1 wherein MPO3 2 " is selected from the group 

consisting of PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, and PMPA. 

7. The compounds of claim 3 wherein M is attached to the phosphorus in 
formula I via an oxygen atom that is in a hydroxyl group on an acyclic sugar group. 

20 

8. The compounds of claim 7 wherein MH is selected from the group 
consisting of ACV, GCV, 9-(4-hydroxy-3-hydroxymethylbut-l-yl)guanine, and (R)-9- 
(3,4-dihydroxybutyl)guanine. 

25 9. The compounds of claim 1 wherein M is attached to the phosphorus in 

formula I via a carbon atom. 

10. The compounds of claim 9 wherein M-PO3 2 " is selected from the group 
consisting of phospohonoformic acid, and phosphonoacetic acid. 

30 

11. The compounds of claim 1 wherein MP(0)(NH R 6 )0", MP0 3 2 ", MP 2 0 6 3 \ or 
MP3O9 4 * is useful for the treatment of diseases of the liver or metabolic diseases where the 
liver is responsible for the overproduction of a biochemical end product. 
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12. The compounds of claim 1 1 wherein said disease of the liver is selected 
from the group consisting of hepatitis, cancer, fibrosis, malaria, gallstones, and chronic 
cholecystalithiasis. 

13. The compounds of claim 12 wherein MP0 3 2 ", MP 2 06 3 \ or MP 3 0 9 4 " is an 
antiviral or anticancer agent. 



14. The compounds of claim 1 1 wherein said metabolic disease is selected 
10 from the group consisting of diabetes, atherosclerosis, and obesity. 

15. The compounds of claim 1 1 wherein said biochemical end product is 

n selected from the group consisting of glucose, cholesterol, fatty acids, and triglycerides. 

3 
m 

u 1 5 16. The compounds of claim 1 5 wherein MP0 3 2 " or MP(0)(NHR 6 )0" is an 

AMP activated protein kinase activator. 



m 
Q 

O 20 

lii 

p 18. The compounds of claim 1 wherein Y is -O- located adjacent to the V 

□ group. 



25 



17. The compounds of claim 1 wherein Y is -O- located adjacent to the W and 
W groups. 




1 9. The compounds of cmim\ 1 wherein both Y groups are -NR -. 



20. The compounds of claim 1 wherein 

V, W, and W* are independently selected from the group consisting of -H, 
alkyl, aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, 
and 1-alkynyl; or 

30 together V and W are connected via an additional 3 carbon atoms to form an 

optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
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alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus. 

21 . The compounds of claim 20 wherein V is selected from the group 
5 consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl; or 

together V and W are connected via an additional 3 carbon atoms to form a cyclic 
substituted group containing 6 carbon atoms and mono-substituted with a substituent 
selected from the group consisting of hydroxyl, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy attached to one of said additional carbon 
10 atoms that is three atoms from an Y attached to the phosphorus. 

22. The compounds of claim 21 wherein V is selected from the group 
consisting of aryl, substituted aryl, heteroaryl, and substituted heteroaryl. 

23. The compounds of claim 22 wherein Z, W, and W are H; and R 6 is 
selected from the group consisting of -H, and lower alkyl. 

24. The compounds of claim 23 wherein V is selected from the group 
consisting of aryl and substituted aryl. 

25. The compounds of claim 24 wherein V is selected from the group 
consisting of phenyl, and substituted phenyl. 

26. The compounds of claim 25 wherein V is selected from the group 
25 consisting of 3,5-dichlorophenyl, 3-bromo-4-fluorophenyl, 3-chlorophenyl, 3- 

bromophenyl, and 3,5-difluorophenyl. 

27. The compounds of claim 22 wherein V is selected from the group 
consisting of heteroaryl and substituted heteroaryl. 

30 

28. The compounds of claim 27 wherein V is 4-pyridyl. 



u 

m 
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29. The compounds of claim 21 wherein together V and W are connected via 
an additional 3 carbon atoms to form an optionally substituted cyclic group containing 6 
carbon atoms and mono-substituted with one substituent selected from the group 
consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
5 aryloxycarbonyloxy attached to one of said additional carbon atoms that is three atoms 
from an Y attached to the phosphorus. 



30. The compounds of claim 29 wherein together V and W form a cyclic group 
selected from the group consisting of -CH 2 -CH(OH)-CH 2 -, -CH 2 CH(OCOR 3 )-CH 2 -, and 
10 -CH 2 CH(OC0 2 R 3 )-CH 2 -. 



3 1 . The compounds of claim 1 wherein V is -H, and Z is selected from the 



group consisting of -CHR 2 OH , -CHR 2 OCOR 3 , and -CHR 2 OC0 2 R 3 . 



1 5 32. The compounds of claim 22 wherein Z is selected from the group 

consisting of -OR 2 , -SR 2 , -R 2 , -NR 2 2 , -OCOR 
-NHC0 2 R 3 , -(CH 2 ) p -OR 12 , and -(CH 2 ) P -SR 12 . 



consisting of -OR 2 , -SR 2 , -R 2 , -NR 2 2 , -OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , 



33. The compounds of claim 32 wherein Z is selected from the group 
20 consisting of 

-OR 2 , -R 2 , -OCOR 3 , -OC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -(CH 2 ) p -OR 12 , and -(CH 2 ) P -SR 12 . 

34. The compounds of claim 33 wherein Z is selected from the group 
consisting of -OR 2 , -H , -OCOR 3 , -OC0 2 R 3 , and -NHCOR 2 . 

25 



35. The compounds of clairn\22 wherein W and W are independently selected 
j - from the group consisting of H, R 3 , aryl, substituted aryl, heteroaryl, and substituted 



heteroarvl. 



30 36. The compounds of claim 35 wherein W and W are the same group. 



37. The compounds of claim 36 wherein W and W are H. 



Jessica wolff\Y claims for pct - 2450502, doc(clajms for PCX - 2450502.doc) 



133 



38. The compounds of claim 20 wherein said prodrug is a compound of 
formula VI: 





VI 



wherein 

5 1 V is selected from the group consi^ing of aryl, substituted aryl, heteroaryl, and 

substituted heteroaryl. 

39. The compounds of claim 38 wherein M is attached to phosphorus via an 
oxygen or carbon atom. 



m 



o 

UJ 



10 



15 



40. The compounds of claim 38 wherein V is selected from the group 
consisting of phenyl and substituted phenyl. 

41 . The compounds of claim 38 wherein V is selected from the group 
consisting of 3,5-dichlorophenyl, 3-bromo-4-fluorophenyl, 3-chlorophenyl s 3- 
bromophenyl, and 4-pyridyl. 

42. The compounds of claim 20 wherein said prodrug is a compound of 
formula VII: 



20 




25 
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VII 



wherein 

Z is selected from the group consisting oft 
-CHR 2 OH, -CHR 2 OC(0)R 3 , -CHR 2 OC(S)R 3 , -CH^OC0 2 R', -CHR z OC(0)SR J , 
-CHR 2 OC(S)OR 3 , and -CH 2 aryl. 
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43. The compounds of claim 42 wherein M is attached to the phosphorus via a 
carbon or oxygen atom. 

44. The compounds of claim 43 wherein Z is selected from the group 
5 consisting of 

-CHR 2 OH, -CHR 2 OC(0)R 3 , and -CHR 2 OC0 2 R 3 . 

45. The compounds of claim 44 wherein R 2 is -H. 

10 46. The compound^ of claim 20 wherein said prodrug is a compound of 

formula VIII: 




□ 

1:1 



15 



wherein 



-OC(0)S R ; . 

D 3 is -H; 




VIII 



Z' is selected from the group consisting of -OH, -OC(0)R 3 , -OC0 2 R } and 



D 4 is selected from the group consisting of -PL alkyl, -OH, and -OC(0)R 3 . 



20 47. The compounds of claim 20 wherein W and Z are -H, W and V are both 

the same aryl, substituted aryl, hetVoaryl, or substituted heteroaryl, and both Y groups are 
the same -NR 6 -, such that the phosphpnate prodrug moiety: 

V 



W 



has a plane of symmetry through the phosphorus-oxygen double bond. 



25 
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A t 48. The compounds of claim 32 wherein W and W are H, V is selected from 

/y\the group consisting fcf aryl, substituted aryl, heteroaryl, substituted heteroaryl, and Z is 
c\l selected from the group consisting of -H, OR 2 , and -NHCOR 2 . 

5 49. The compounds of claim 48 wherein Z is -H, and M is attached to the 

phosphorus of formula I via an oxygen or carbon atom. 



\)\ 50. The compounds of claim 49 wherein V is selected from the group 

10 



15 



'consisting of phenyl or substituted phenyl. 



5 1 . The compounds of claim 49 wherein V is an optionally substituted 
monocyclic heteroaryl containing at least one nitrogen atom. 

52. The compounds of claim 49 wherein M is attached via an oxygen atom. 

53. The compounds of claim 51 wherein V is 4-pyridyl. 



54. The compounds of claim 52 wherein MH is selected from the group 
consisting of LdC, LdT, araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L-FddC, L-d4C, L-Fd4C, 

20 3TC, ribavirin, penciclovir, 5-fluoro-2'-deoxyuridine, FIAU, FIAC, BHCG, 2'R,5'S(-)-l- 
[2-(hydroxymethyl)oxathiolan-5-yl]cytosine, (-)-b-L-2',3'-dideoxycytidine, (-)-b-L-2',3 } - 
dideoxy-5-fluorocytidine, FMAU, BvaraU, E-5-(2-bromovinyl)-2'-deoxyuridine, 
Cobucavir, TFT, 5-propynyl-l-arabinosyluracil, CDG, DAPD, FDOC, d4C, DXG, FEAU, 
FLG, FLT, FTC, 5-yl-carbocyclic 2'-deoxyguanosine, Cytallene, Oxetanocin A, 

25 Oxetanocin G, Cyclobut A, Cyclobut G, fluorodeoxyuridine, dFdC, araC, 
bromodeoxyuridine, IDU, CdA, F-ara-A, 5-FdUMP, coformycin, and 2'- 
deoxycoformycin. 

55. The compounds of claim 52 wherein MH is selected from the group 

30 consisting of ACV, GCV, 9-(4-hydroxy-3-hydroxymethylbut-l-yl)guanine, and (R)-9- 
(3,4-dihydroxybutyl)guanine. 
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56. The compounds of claim 49 wherein M is attached to the phosphorus via a 
carbon atom. 

57. The compounds of claim 56 wherein V is selected from the group 

5 consisting of phenyl and 4-pyridyl and MH is selected from the group consisting of 
PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, and PMPA. 



58. A method of enhancing oral bioavailability of a parent drug by 
administering to an animal a prodrug of formula I: 



m 
t& 
rn 

— - - 

Mj 
S 

y 

==# 
i x I 

ass, 



10 



15 



20 



25 




I 

wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroa\yl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to\i carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-^5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fusea\to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbor\atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
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alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that isthree atoms from a Y attached to the phosphorus; 

together^ and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl\ 

together W and W' are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the gfcoup consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OHVCH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SCO^ 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and 
-(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 

with the provisos that: 

a) . V, Z, W, W are not all -H; aktd 

b) when Z is -R 2 , then at least on\of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting onalkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the group consisting of -H, lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxyalkyl, and lower acyl; 

1 2 \ 

R is selected from the group consisting of -H\ and lower acyl; 
each Y is independently selected from the group\consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

M is selected from the group that attached to P0 3 " ^CV*, P3O9 4 ", or 
P(0)(NHR 5 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 

with the provisos that: 

1) M is not -NH(lower alkyl), -N(lower alkyl) 2 , -NHWwer alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lower alkyl) (lower alkylhalide); and 

2) R 6 is not lower alkylhalide; 
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and pharmaceutical ly acceptable prodrugs and salts thereof. 



59. Theynethod of claim 58 wherein M is attached to the phosphorus in 
formula I via an oxygen atom; wherein 

V, W, and W\are independently selected from the group consisting of -H, alkyl, 
aryl, substituted aryl, heteroaryl, and substituted heteroaryl, or 

together V and vX are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the. group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryioxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatqm, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selected from the group consisting of -CHR 2 OH , -CHR 2 OC(0)R 3 , 



-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -( 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -d 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 
OR 12 , and -(CH 2 ) P -SR 12 ; 



'Op(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
:Hf CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
ICOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 



p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at least one of V, W, and W is not -H or alkyl; 
R is selected from the group consisting of R and -H; 

R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; and 
R is selected from the group consisting of AH, and lower acyl. 



60. The method of claim 59 wherein MH oV MPO3 2 " is selected from the group 
consisting of LdC, LdT, araA, AZT, d4T, ddl, ddA, ddG, L-ddC, L FddC, L-d4C, L-Fd4C, 
30 3TC, ribavirin, 5-fluoro 2'deoxyuridine, FIAU, FIAC, BMCG, L FMAU, BvaraU, E-5-(2- 
bromovinyl-2' deoxyuridine, TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD, FDOC, 
d4C, DXG, FEAU, FLG, FLT, FTC, 5-yl-carbocyclic 2'deoVyguanosine, oxetanocin A, 
oxetanocin G, Cyclobut A, Cyclobut G, dFdC, araC, bromodeoxyuridine, IDU, CdA, 
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FaraA, Coformycin, 2'^ieoxycoformycin, araT, tiazofurin, ddAPR, 9-(arabinofuranosyl)- 
2,6 diaminopurine, 9-(2 , ideoxyribofuranosyl)-2,6 diaminopurine, 9-(2'-deoxy 
2'fluororibofuranosyl)-2 ) o\diaminopurine, 9 (arabinofuranosyl)guanine, 9-(2' 
deoxyribofuranosyl)guanine\9-(2'-deoxy 2'fluororibofuranosyl) guanine, FMdC, 5,6 
dihydro-5-azacytidine, 5-azacytidine, 5-aza 2'deoxycytidine, AICAR, ACV, GCV, 
penciclovir, (R)-9-(3,4 dihydroxybutyl)guanine, and cytallene. 



10 



61 . The method of claim 5 & wherein MPO3 2 " is selected from the group 
consisting of PMEA, PMEDAP, HPMrR HPMPA, FPMPA, and PMPA. 



2- 



62. The method of claim 58 wherein MP0 3 ~ , MP 2 0 6 3 ', or MP3O9 4 " is useful for 
the treatment of diseases of the liver or metabolfts diseases where the liver is responsible 
for the overproduction of a biochemical end produ&l. 



4- 



t S 



15 63. The method of claim 62 wherein said disease of the liver is selected from 
the group consisting of diabetes, hepatitis, cancer, fibrosisNrnalaria, gallstones, and chronic 
cholecystalithiasis. 




64. The nfethods of claim 63 wherein MP0 3 2 ~, MP 2 0 6 3 ", or MP3O9 4 " is an 
antiviral or anticancer akent. 



65. The methoelof claim 62 wherein said metabolic disease is selected from the 
group consisting of diabetes\therosclerosis, and obesity. 



25 66, The method of clairnN6£ Wherein said biochemical end product is selected 

from the group consisting of glucose, cnolesterol, fatty acids, and triglycerides. 



67. The method of claim 66 whereby MPO3 " is an AMP activated protein 
kinase activator. 
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69. The method of clalrn 58 wherein said oral bioavailability is enhanced by 
50% compared to the parent drug administered orally. 



70. Avnethod of delivering a biologically active drug to an animal for a 
sustained period using compounds of formula I: 




w w 
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01 
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10 wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted ary(, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected vra an additional 3-5 atoms to form a cyclic group 
15 containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus ;\pr 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
20 and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atVns and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkyl thiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
25 atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 aton\s to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substitute^ aryl, heteroaryl, or 
substituted heteroaryl; 
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together W.and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected frorn\the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
5 -CHR 2 OC(S)R 3 , -CHR 2 0C(S)0R 3 , -CHR 2 OC(0)SR 3 , -CHR 2 0C0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
COR 3 , -OC0 2 R 3 , -SCOR 3 , -s\o 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
R 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that:. 

a) V, Z, W, W are not all -ft; and 

b) when Z is -R , then at least\>ne of V, W, and W is not -H, alkyl, aralkyl, or 
□ alicyclic; 

~j R 2 is selected from the group consistir\g of R 3 and -H; 

H- 15 R 3 is selected from the group consisting^ alkyl, aryl, alicyclic, and aralkyl; 

m \ 

^ R is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 

alkoxycarbonyloxy alkyl and lower acyl; 

v R 12 is selected from the group consisting of ^H, and lower acyl; 
y each Y is independently selected from the group consisting of -0-, -NR 6 - with the 

S 20 proviso that at least one Y is -NR 6 -; 

W 

O M is selected from the group that attached to P0 3 \ P 2 06 3 ", P3O9 4 " or 

S 

P(0)(NHR 6 )0" is a biologically active agent, but is not an F*BPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen,>sulfur or nitrogen atom; 
with the provisos that: 

25 1) M is not -NH(lower alkyl), -N(lower alkyl) 2 , -Nll(lower alkylhalide), 

-N(lower alkylhalide) 2 , or-N(lower alkyl) (lower alkylhalide); ant 



5 
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2) R 6 is not lower alkylhalide; 

and pharmaceutically acceptable prodrugs and salts thereof. 



^0 

HI 



ty 



7 1 . The method of claim 70 wherein M is attached to the phosphorus in 
5 formula I via an oxygen atom or a carbon atom; wherein 

V, W, and W afce independently selected from the group consisting of -H, alkyl, 
aryl, substituted aryl, heteroaryl, and substituted heteroaryl, or 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclicWoup containing 6 carbon atoms and substituted with one 
10 substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from an\0 attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatortjyaqd V must be aryl, substituted aryl, heteroaryl, or 
1 5 substituted heteroaryl; 

Z is selected from the group lorWsting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -eHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(cV=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NH£OR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
20 OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at least one of V, V/, and W is not -H or alkyl; 
25 R 2 is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group consisting of alkylWyl, alicyclic, and aralkyl; 
R 12 is selected from the group consisting of -H, and lower acyl. 



72. The method of claim 7 1 wherein MH or MPOu is selected from the group 
30 consisting of LdC, LdT, araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L FddC, L-d4C, L-Fd4C, 
3TC, ribavirin, 5-fluoro 2 , deoxyuridine, FIAU, FIAC, BHCG, BlFMAU, BvaraU, E-5-(2- 
bromovinyl-2' deoxyuridine, TFT, 5-propynyl-l arabinosyluracil\CDG, DAPD, FDOC, 
d4C, DXG, FEAU, FLG, FLT, FTC, 5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A, 
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□ 
if? 



oxetanocin G, Cydobut A, Cyclobut G, dFdC, araC, bromodeoxyuridine, IDU, CdA, 
FaraA, Coformyciri 2'-deoxycoformycin, araT, tiazofurin, ddAPR, 9-(arabinofuranosyl)- 
2,6 diaminopurine, 9V2'-deoxyribofuranosyl)-2,6 diaminopurine, 9-(2'-deoxy 
2'fluororibofuranosyl)-V6-diaminopurine, 9 (arabinofuranosyl)guanine, 9-(2' 
deoxyribomranosyl)guarW 9-(2'-deoxy 2'fluororibofuranosyl)guanine, FMdC, 5,6 
dihydro-5-azacytidine, 5-az\icytidine, 5-aza 2'deoxycytidine, AICAR, ACV, GCV, 
penciclovir, (R)-9-(3,4 dihydrkxybutyl)guanine, cytallene 

PMEA, PMEDAP, HPMPC, HlW^, FPMPA, PMPA, foscarnet, and phosphonoformic 
acid. 

73. The method of claim 70 vttiereby therapeutic levels of said drug are 
maintained for at least one hour longer thaXthe levels achieved by oral administration of 
the bispivaloyloxymethyl (bis-POM) ester. 



} 5 74. The method of claim 70 wherein Ivr^I or MP0 3 2 " is an antiviral or 

anticancer agent. 



10 



75. A methW of delivering a biologically active drug to an animal with greater 
selectivity for the liver using compounds of formula I: 





wherein: 

V, W, and W are independently selected ^from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, Substituted heteroaryl, 1-alkenyl, and 1- 
25 alkynyl; or 

together V and Z are connected via an additional -5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
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- iR 

1 
1 



15 



alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Yv groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally contacting 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
5 and gamma positio\to the Y adjacent to V; 

together V and\W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from me group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and arWycarbonyloxy, attached to one of said additional carbon 
lb atoms that is three atoms fromV Y attached to the phosphorus; 

t0 S ether Z and w connected via an additional 3-5 atoms to form a cyclic group, 
^ optionally containing one heteroatdta, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W* are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatVns, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of -CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(b)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=Cr\)OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 \nHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) p - 
OR 12 , and -(CH 2 ) p -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at least one of V, W, andY ' is not -H, alky], aralkyl, or 
alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicVclic, and aralkyl; 
R 6 is selected from the group consisting of -H, and lower ahW acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R 12 is selected from the group consisting of -H, and lower acyl; 
each Y is independently selected from the group consisting of -o\-NR 6 - with the 
proviso that at least one Y is -NR 6 -; 



20 



25 



30 
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M is selected from the group that attached to P0 3 ~ , P2O6 3 ", P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphorussin formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos that 

1) M is not -NH(l(Wer alkyl), -N(lower alkyl) 2 , -NH(lower alkylhalide), 
-^N(lower alkylhalide)2, or-N(lo^fer alkyl) (lower alkylhalide); and 
V / 2) R 6 is not lower alkylhalide; 

f and pharmaceutical ly acceptable prodrugs and salts thereof. 



4- 



10 



76. Trite method of claim 75 whereby the ratio of a parent drug or a drug 
metabolite concentration in the liver over a parent drug or a drug metabolite concentration 
in the plasma is two tim^s greater compared to administration of a parent drug. 



m 



15 



20 



25 



77. The method of\laim 76 wherein the liver specificity has increased relative 
to administration of M-PO3 

78. The method of claim 75^pi9rein said biologically active drug is a 
triphosphate generated in the liver. 

79. The method of claim 78 whereimMH is selected from the group consisting 
of araA, AZT, d4T, 3TC, l-P-D-ribofuranosyl-l,2i4-triazole-3-carboxamide, ACV, 9-(4- 
hydroxy-3-hydroxymethylbut-l-yl)guanine, 5-yl-carr>9cyclic 2 f -deoxyguanosine, dFdC, 
araC, F-ara-A, FTC, and CdA. 

80. The method of claim 75 wherein the active drag is MPO3 2 ". 




81 , The nrs^hod of claim 80 wherein the drug is selected from the group 
consisting of FdUMP. 



82. The method of claim 75 
attached via carbon. 




ein the active drug is MP3O9 " and M is 
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83. The method of claim 82 wherein the parent drug MPO3 2 " is PMEA; 
PMEDAP; HPMP£, HPMPA; FPMEA; PMPA foscarnet, and phosphoracetic acid. 

84. A method of increasing the therapeutic index of a drug by administering to 
5 an animal compounds of formula I: 





W W 



n 



m 

m 
□ 



fesaf 
3 * 

O 



wherein: 

10 V, W, and W are independently selected from the group consisting of -H, alkyl, 

aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 

containing 5-7 ring atoms, optionally 1 heteroatomV substituted with hydroxy, acyloxy, 
15 alkoxycarbonyloxy, or aryloxycarbonyloxy attached \o a carbon atom that is three atoms 

from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional -5 atoms to form a cyclic group, 

optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 

and gamma position to the Y adjacent to V; 
20 together V and W are connected via an additional 3 caxbon atoms to, form an 

optionally substituted cyclic group containing 6 carbon atoms arid substituted with one 

substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 

alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one oi\said additional carbon 

atoms that is three atoms from a Y attached to the phosphorus; 
25 together Z and W are connected via an additional 3-5 atoms tfe form a cyclic group, 

optionally containing one heteroatom, and V must be aryl, substituted\aryl, heteroaryl, or 

substituted heteroaryl; 
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together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected frcVi the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aVl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SC0R 3 \SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 



□ 



I 

m 



Q 
Ixl 



15 



20 



25 



a) V, Z, W, W are not all -H; and 

b) when Z is -R , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
aljicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

R 6 is selected from the group consisfyig of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R 12 is selected from the group consisting of -H, and lower acyl; 

each Y is independently selected from mk group consisting of -O-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

M is selected from the group that attached td P0 3 2 ", P 2 0 6 3 \ P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active agent, but is ndt an FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 

with the provisos that: 

1) M is not -NH(lower alkyl), -N(lower alky^ 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lower alkyl) (lower alkylhah\ie); and 

2) R 6 is not lower alkylhalide; 

and pharmaceutically acceptable prodrugs and salts thereof. 



30 



85. The method of claim 84 wherein extrahepatic toxicity is reduced. 



86. The method of claim 85 




M-PO3 2 " is excreted by the kidney. 
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87. The method of claim ^85 wherein the gastrointestinal toxicity is reduced. 




88. The method of claim $5*wl^erein central or peripheral nervous system 
toxicity is reduced. 



89. A method of bypassing kinase resistance by administering to an animal 
compounds of formula I: 




03 

m 
o 



s 

LJ 



10 



15 



20 



25 
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wherein: 

V, W, and W 5 are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl,ljeteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected viaVn additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteAatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic grou)^ is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an addition^ 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus. 
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n 



H= 15 

CO 

m 



UJ 



s=5 



together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substitutedNheteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 } 
v yCHR 2 OC(S)R 3 , -CHR 2 OC(V)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
fV -CHR 2 N 3 , -CH 2 aryl, -CH(aryl\OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2) 
1 0 / -OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -\c0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not allV-H; and 

b) when Z is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 



R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 
20 alkoxycarbonyloxy alkyl and lower acyl; 

R 12 is selected from the group consisting fof -H, and lower acyl; 
each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

\ 2- -> A 

M is selected from the group that attached to P0 3 , P 2 06 , P3O9 or 
25 P(0)(NHR 6 )0" is a biologically active agent, but is notVn FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos that: 

1 ) M is not -NH(lo wer alkyl), -N(lower alkyl) 2 \ -NH(lo wer alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lower alkyl) (lower alkylhalid\); and 
30 2) R 6 is not lower alkylhalide; 

and pharmaceutically acceptable prodrugs and salts thereof. 
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90. The method of claim 89 wherein said resistance arises from the absence or 
low levels of enzymes responsibleubr phosphorylating MH. 

9 1 . The method of claim 8\ wherein said resistance arises from inadequate 
5 cellular production of M-PO3 2 ". 



92. The method of claim 89 wherein said compound is an anticancer or 
antiviral agent. 



Muoro-2 , -deoxyuridine\ 



93. The method of claim 92 wherein MH is F-ara-A, araC, CdA, dFdc, and 5- 



m 

15 



O 



re 



O 20 



94. The method of olaim 92 wherein said resistance is to an antiviral agent 
selected from the group consistinkof LdC, LdT, araA, AZT, d4T, 3TC, ribavirin, 5 fluoro- 
2 f deoxyuridine, FMAU, DAPD, FTG. 5-yl-carbocyclic 2'deoxyguanosine, Cyclobut G, 
dFdC, araC, IDU, FaraA, ACV, GCV,\xG, and penciclovir. 



95. The method of claim 92 when 
activity is due to a deficiency in thymidine kJ 
the group consisting of AZT, d4T, and ACV. 



in the resistance or lack of antihepatitis 
;e and said antiviral agent is selected from 



96. The method of claim 92 wherein said anticancer agent is selected from the 
group consisting of dFdC, araC, F-araA, and CdA. 



25 97. A method of treating cancer expressing a P450 enzyme, by administering to 

an animal a compound of formula iN 
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o 

w 



20 



wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or \^ 

together V and 2 are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or arytoxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbomyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via\an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and Vynust be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via aA additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, an\J V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 
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Z is selected from the group consisting of -CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 0(I(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 ,\-CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(C=CR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -^C0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
5 OR 12 , and -(Vh 2 ) p -SR 12 ; 

p is aninteger 2 or 3; 

with the provisos that: 

a) V, Y, W, W are not all -H; and 

b) when\Z is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
10 alicyclic; 

R 2 is selected fiWi the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

12 • V / \ 

R is selected from flae grpup consisting of -H, and lower acyl; 
each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
proviso that at least one Y isf-NK 6 -; 

M is selected from the group that attached to P0 3 2 , P 2 06 3 ', P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
20 attached to the phosphorus in formul^ I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos that: 

1) M is not -NH(lower alk^), -N(lower alkyl) 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide) 2 , or-N(lower alkyT) (lower alkylhalide); and 

2) R 6 is not lower alkylhalide, 
25 and pharmaceutical ly acceptable prodrugs and salts thereof. 



98. The method of claim 97 wherein\aid cancer is hepatocellular carcinoma. 



30 . 



99. The method of claim 97 wherein theVctive drug is the triphosphate of M-H. 

100. The method of claim 97 wherein the actwe drug is the monophosphate of 



M-H. 
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101 . TheViethod of claim 97 wherein said prodrug is administered to patients 
esistant to the parentMrug. 



102. The compounds pf claim 1 wherein R 6 is lower alkyl. 



103. The compounds ofclaim 102 wherein R 6 is methyl. 



10 




104. The method of claim iM wherein MH is selected from the group consisting 
of F-araA, araC, CdA, dFdc, and 5-fruoro-2 , -deoxyuridine. 

105. The method of claim 97 wherein MH is selected from the group consisting 
of dFdC, araC, FaraA, CdA, 5-fluoro 2'deo>Wuridine, GCV, tiazofurin, IDU, 5,6 dihydro- 
5-azacytidine, 5-azacytidine, and 5-aza 2'deoKycytidine. 



|=i 15 106. A method of treating liver fibrosis by administering to an animal a 

2 compound of formula I: 




w w 



wherein: 

20 V, W, and W are independently selected Vrom the group consisting of -H, alkyl, 

aralkyl, alicyclic, aryl, substituted aryl, heteroaryl Substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
25 alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a^arbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 
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together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together Vsand W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, anckaryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
10 optionally containing one hetero\tom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heter^atoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 
15 Z is selected from the group consisting of -CHR 2 OH , -CHR 2 OC(0)R 3 , 

-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR^qOJSR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR Z N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CHVCR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHOpR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 
20 p is an integer 2 or 3; 

with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at least one of V, W\and W is not -H, alkyl, aralkyl, or 
alicyclic; 

25 R 2 is selected from the group consisting of R J and 1 

R 3 is selected from the group consisting of alkyl, ar^L alicyclic, and aralkyl; 
R 6 is selected from the group consisting of -H, and lov^er alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R is selected from the group consisting of -H, and lower acyl; 
30 each Y is independently selected from the group consisting of -0-, -NR 6 - with the 

proviso that at least one Y is -NR 6 -; 
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M is selected from the group that attached to P0 3 " , P2O6 3 ", P3O9*" or 
P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos\hat: 

1) M is not -NH(lower alkyl), -N(lower alkyl) 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide)2, or -Wlower alkyl) (lower alkylhalide); and 

2) R 6 is not loweAalkylhalide; 

and pharmaceutical ly acceptable prodrugs and salts thereof. 



4- 



10 107. A method of treating hyperlipidemia by administering to an animal a 

compound of formula I: 



O 
\\ 

M-R 



V 



H 



W 



wherein: 

15 V, W, and W are independently selected from the group consisting of -H, alkyl, 

aralkyl,.alicyclic, aryl, substituted aryl, heteroar^, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 

20 alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional\3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

25 together V and W are connected via an additional 3 cWbon atoms to form an 

optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
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alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W aM W are connected via an additional 2-5 atoms to form a cyclic 
Igroup, optionally containing 0-2 hetero atoms, and V must be aryl, substituted aryl, 
heteroaryl, or substitutea\heteroaryl; 

Z is selected from fhe group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
1 0 -CHR 2 OC(S)R 3 , -CHR 2 OC(V)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SG^R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all -ft and 

b) when Z is -R 2 , then at least \ne of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the group consisting of\H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R 12 is selected from the group consisting of -£f\ and lower acyl; 
each Y is independently selected from the groupyconsisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

M is selected from the group that attached to P0 3 , \ 2 Oe', P3O9 4 " or 
P(0)(NHR 6 )0' is a biologically active agent, but is not an FSPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos that: 

1) M is not -NH(lower alkyl), -N(lower alkyl) 2 , -NH(lWer alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lower alkyl) (lower alkylhalide); and 

2) R 6 is not lower alkylhalide; 

and pharmaceutical ly acceptable prodrugs and salts thereof. 



20 



25 



30 
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108. TRhe method of claim 107 wherein the hyperlipidemia agent is a squalene 
synthase inhibitory 



109. A method of treating parasitic infections by administering to an animal a 
compound offormula\j: 

V 




W W 



□ 



u 
o 
o 



I 

wherein: 

10 V, W, and W are independently selected from the group consisting of -H, alkyl, 

aralkyl, alicyclic, aryl, substituted ajryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 

containing 5-7 ring atoms, optionally V heteroatom, substituted with hydroxy, acyloxy, 
1 5 alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 

from both Y groups attached to the phosphorus; or 

together V and Z are connected vra an additional 3-5 atoms to form a cyclic group, 

optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 

and gamma position to the Y adjacent to V; 
20 together V and W are connected via art additional 3 carbon atoms to form an 

optionally substituted cyclic group containing 6 carbon atoms and substituted with one 

substituent selected from the group consisting oft hydroxy, acyloxy, alkoxycarbonyloxy, 

alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 

atoms that is three atoms from a Y attached to the phosphorus; 
25 together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 

optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 

substituted heteroaryl; 
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together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected frorn the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 ofc(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3) -CH 2 aryl, -CH(aVl)OH, -CH(CH=CR 2 2 )OH, -CH(C=CR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 \SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not k\ -H; and 

b) when Z is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
Q alicyclic; 

J R 2 is selected from the group consisting of R 3 and -H; 

^15 R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

01 R 6 is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 

^ alkoxycarbonyloxy alkyl and lower acyl; 

s R 12 is selected from the group consisting of -H, and lower acyl; 

y each Y is independently selected from thV group consisting of -O-, -NR 6 - with the 

f^j 20 proviso that at least one Y is -NR 6 -; 

O M is selected from the group that attached tAPC^ , P 2 0 6 3 \ P3O9 4 " or 

□ \ 

P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 

attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 

with the provisos that: 

25 1) M is not -NH(lower alkyl), -N(lower alkyfcb, -NH(lower alkylhalide), 

-N(lower alkylhalide) 2j or-N(lower alkyl) (lower alkylhalrde); and 
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2) ,R is not lower alkylhalide; 

and pharmaceutical^ acceptable prodrugs and salts thereof. 



110. A method of delivering diagnostic imaging agents to the liver comprising 
5 administration to an animal of compound of formula I: 





W W 



m 
m 

e 



10 wherein: 

V, W, and W are independently ^elected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an\additional 3-5 atoms to form a cyclic group 
15 containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
20 and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
25 atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-^ atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 



JESSICA WOLFFWCLAJMS FOR PCT - 2450502.DOC(CUA1MS FOR PCT - 2450502.DOC) 



10 




u 



20 



25 



160 

together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optioYially containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -cW 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -Waryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SC9R 3 , -SCO2R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3^ 

with the provisos that^ 

a) V, Z, W, W areW all -H; and 

b) when Z is -R 2 , thereat least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

R 6 is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R 12 is selected from the group consisting of -H, and lower acyl; 

each Y is independently selected from\[ie group consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

M is selected from the group that attached\p P0 3 2 , P 2 0 6 3 ~, P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, \xygen, sulfur or nitrogen atom; 

with the provisos that: 

1) M is not -NH(lower alkyl), -NQower alk>>n 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lower alkyl) (lower alkylhal\de); and 

2) R 6 is not lower alkylhalide; 

and pharmaceutical ly acceptable prodrugs and salts thereof. 



30 



111. The method of claim 1 1 0 wherein MH is IDU. 
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1 12. \A method of treating viral infections by administering to an animal a 
compound of formula I: 




W W 



O 
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Ul 
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20 
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wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted ar^l, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected Via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heleroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy^attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic §roup is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydrbxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attaches to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3r5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, Substituted aryl, heteroaryl, or 
substituted heteroaryl; 

. together W and W are connected via an additional 2-Aatoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be ar^l, substituted aryl, 
heteroaryl, or substituted heteroaryl; 
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Z is selected from the group consisting of -CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC^S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3j -OH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OCG^R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 \-SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 
a) V, Z, wW are not all -H; and 

when Z is\R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 

R is selected from the group consisting of R and -H; 
R 3 is selected from the gr oup consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the grW> consisting of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lowekacyl; 

R 12 is selected from the grourkconsisting of -H, and lower acyl; 
each Y is independently selecte\j from the group consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 

\ 2- 

M is selected from the group that attached to P0 3 , P 2 06 3 \ P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active agent^but is not an FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 

with the provisos that: 

1) M is not -NH(lower alkyl), -N(lowW alkyl) 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide^, or -N(lower alkyl) (lower alkylhalide); and 

2) R 6 is not lower alkylhalide; 

and pharmaceutically acceptable prodrugs and salts thereof. 



113. The method of claim V 12 wherein said viral infection is hepatitis. 

1 14. The method of claim 1 lWwherein MH is selected from the group consisting 
30 of lobucovir, FTC, 3TC, BMS 200,475?TOJ>D, DXG, L-FMAU, LdC, LdT, ribavirin, 

ACV, GCU, and pencyclovir. \ 
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115. The inethod of claim 1 13 wherein said prodrug is administered to patients 



jresistant to the parent c^rug. 



1 16. The method of claim 112 ^erein said hepatitis is hepatitis B. 

V 

1 17. The method of claim 112 whWin said hepatitis is hepatitis C. 



118. The methods of claim 1 1 2 wherein viral kinases produce M-PO3 2 ". 



10 119. The method of claim 1 r-8 wherein said viral infection is hepatitis and said 

viral kinases are kinases from viruses oth\r than the hepatitis viruses. 



120. The method of claim 112 wherein the active drug is the triphosphate of M- 



Us? 



w 
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121. A methooNof delivering a biologically active drug to target tissues 
comprising: 

a) enhancing the activity of a P450 enzyme that oxidizes the 
compounds of formula I in said rarget tissues; and 

b) administering: to an animal a compound of formula I: 




wherein: 
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V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together^ and Z are connected via an additional 3-5 atoms to form a cyclic group 
5 containing 5-7 rirV atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy\or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V andZ are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
10 and gamma position to thW adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
. 15 atoms that is three atoms from a Y\attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatomAand V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; \ 

together W and W are cormecteawia an additional 2-5 atoms to form a cyclic 
20 group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; \ 

Z is selected from the group consisting of -CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(D)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
25 -OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCORy -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; \ 

p is an integer 2 or 3; \ 

with the provisos that: \ 

a) V, Z, W, W are not all -H; and \ 
30 b) when Z is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 

alicyclic; \ 

R 2 is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group consisting of alkyl, aryl; alicyclic, and aralkyl; 
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R 6 is selected from the group consisting of -H, lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxyalkyl, and lower acyl; 

R 12 is selected from the group consisting of -H, and lower acyl; 
each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
5 proviso that at least one Y Is -NR 6 -; 

M is selected from thfe group that attached to P0 3 , P2O6 3 ", P3O9 4 ", or 
P(0)(NHR 6 )0* is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphorus in formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos that: 

1) M is not -NH(lower\alkyl), -N(lower alkyl) 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide) 2 , or -N(lowerVlkyl) (lower alkylhalide); and 

2) R 6 is not lower alkylhalide; 

and pharmaceutical^ acceptable prodrugs and salts thereof. 



1 5 122. The method of clafm 121 wherein the activity of a P450 enzyme is 

enhanced by administering genes tha\ei)pode a P450 enzyme. 



yy 

-o- 



20 



123. The method of claim 121 wherein said activity of P450 enzymes is 
enhanced by delivering to said target tissue, cells engineered to express P450 enzymes. 



124. The method of clairnM21 wherein said P450 enzyme activity is enhanced 
by administration of a compound that increases the amount of engodenous P450 enzyme. 



125. The method of claim 124wherein said compound that increases the amount 
25 of endogenous P450 enzyme is selecteUm)m the group consisting of phenobarbitol, 
dexamethasone, rifampicin, phentoin, anapreganolon-16a-carbonitrile. 



1 26. A method of treating tumor cells expressing a P450 enzyme comprising 
administering a cyclophosphamide analog selected from the group consisting of 
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wherein: 

V, W, and WNare independently selected from the group consisting of -H, alkyl, 
5 aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are\connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycVbonyloxy attached to a carbon atom that is three atoms 
10 from both Y groups attached to the. phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, sa\d cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to\V; 

together V and W are connected vik an additional 3 carbon atoms to form an 
15 optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consistingW hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, ^attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the Phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
20 optionally containing one heteroatom, and V must be Vyl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additiona\ 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must b^ aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 
25 Z is selected from the group consisting of-CHR 2 OH , -&HR 2 OC(0)R 3 , 

-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
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-CHR 2 N 3) -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH^p-SR^ 2 ; 

p is an integer 2 or 3; 

with the provisos that: 

a) V, Z, W, W ate not all -H; and 

b) when Z is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected from the group\onsisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; . 
R 66 is selected from the group consisting of -H, lower 2-haloalkyl, and lower alkyl; 
R is selected from the group consisting of -H, and lower acyl; 
R" is lower 2-haloalkyl; 

R'" is selected from the group consisting of H, lower alkyl, and R"; 
each Y is independently selected from the group consisting of -0-, -NR 66 - with the 
proviso that at least one Y is -NR 66 -; 

and pharmaceutical^ acceptable prodrugs and sVlts thereof. 



127. The method of e^laim 126 wherein said tumor cell is hepatocellular 
20 carcinoma. 

128. The method of claim 1^7 wherein R" is 2-chloroethyl, and R'" is selected 
from the group consisting of-H, and 2-c\loro\thyl. 




25 129. The method of claim 127 

of -H, CH 3) and 2-chloroethyl. 



130. The method of claim 127 wherein Z,\V, W\ and R 66 are -H, and R" and 
R'" are 2-chloroethyl. 



1 131. The method of claim 1 27 wherein the activity of a P450 enzyme is 
^^yenhanced by administration of a compoiW that increases the amount of engodenous P450 
^ / enzyme. \ 
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1 32. The methochsf claim 1 3 1 wherein said compound that increases the amount 
of endogenous P450 enzyme i\selected from the group consisting of phenobarbitol, 
dexamethasone, rifampicin, phentoin, and preganolon-16a-carbonitrile. 

5 133. The method of claim\26 wherein V is selected from the group consisting 

of aryl, substituted aryl, heteroaryl, ano\ubstituted heteroaryl. 



10 



1 34. The method of claim 133 wher^n Z, W, W\ and R 66 are -H s and R" and 
R"' are 2-chloroethyl. 



135. The method of claim 133 wherein R"\V, W, and W are -H, and R" and 



R 66 are 2-chloroethyl. 



01 

m 

Ul 
p 



Ly 



136. The method of claim 133 wherein V is selected from the group consisting 
15 of phenyl, 3-chlorophenyl, and 3 bromophenyl. 

137. The method of claim 133 wherein V is 4-pyridyl\ 



20 




138. A method/ofVeating tumor cells comprising 

a) enhancing the activity of a P450 enzyme that oxidizes 
cyclophosphamide analogs; 

b) administerin^to an animal a cyclophosphamide analog selected 
from the group consisting of: 



25 
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wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic\aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V an>i Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or amoxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarborwloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V rnust be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and y must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 



25 -CHR Z N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 )OH, -fcH(C=CR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHCQ2R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 
30 a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at least one of V, W, and W is ript -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 
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R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 



R 66 is selected from the group consisting of -H, lower 2-haloalkyl, and lower alkyl; 

12 

R is selected from the group consisting of -H, and lower acyl; 
R" is lower 2-haloalkyl; 

R"' is selected from\the group consisting of H, lower alkyl, and R"; 
each Y is independently selected from the group consisting of -0-, -NR 66 - with the 
proviso that at least one Y is -r 7 ^ 66 

and pharmaceutical ly acce)rtable prodrugs and salts thereof 




10 139. The method of clafm 1 38 wherein the activity of a P450 enzyme is 

enhanced by administering genes tha\encode a P450 enzyme. 



□ 
MB- 



in 



w 



140. The method of claim 138 wherein said activity of a P450 enzyme is 
enhanced by delivering to a tumor, cells engineered to express a P450 enzyme. 



141 . The method ok claim 138 wherein said P450 enzyme activity is enhanced 
F? $ fa ^ministration °f a compound that increases the amount of engodenous P450 enzyme. 



142. The methodxjf claim 141 wherein said compound that increases the amount 
^ 20 of endogenous P450 enzyme is selected from the group consisting of phenobarbitol, 

Ly \ 

□ dexamethasone, rifampicin, phentoin, and preganolon-16cc-carbonitrile. 



25 



143. The method of claim\ 38 wherein R" is 2-chloroethyl, and R'" is selected 
from the group consisting of -H, and ztchloroethyl. 



144. The method of claim 138 
of-H, CH 3 , and 2-chloroethyl. 



erein R 66 is selected from the group consisting 



145. The method of claim 138 whereiiW is selected from the group consisting 
30 of aryl, substituted aryl, heteroaryl, and substituted heteroaryl. 



146. The method of claim 145 wherein Z, ty, W, and R 66 are -H, and R" and 
R'" are 2-chloroethyl. 
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147. The method of Siaim 145 wherein Z, W, W, and R"' are -H, and R" and 



R 66 are 2-chloroethyl. 



5 148. The method of claJnV lk5 wherein V is selected from the group consisting 

of phenyl, 3-chlorophenyl, and 3 bkfjmophenyL 



149. The method of claim 145 wherein V is 4-pyridyl. 



10 



150. A method of making a prodrug of a compound drug having a -PO3 2 or 
-P(0)(NHR 6 )0" moiew comprising, 

a) transforming said phosph(on)ate into a compound of formula I: 





20 



25 



I 

wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, Substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to^a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3\5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fussed to an aryl group at the beta 
and gamma position to the Y adjacent to V; 
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together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonylox)l and aryloxycarbonyloxy, attached to one of said additional carbon 
5 atoms that is three atoWs from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; \ 

together W and W'\are connected via an additional 2-5 atoms to form a cyclic 
1 0 group, optionally containin^O-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)(W 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)Ok -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
15 -OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SCt> 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 )p-SR 12 ; \ 
p is an integer 2 or 3; \ 
with the provisos that: \ 
a) V, Z, W, W are not allW and 

20 b ) wh en Z is -R 2 , then at leaW one of V, W, and W is not -H, alkyl, aralkyl, or 

alicyclic; \ 

R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the group consisting of -H, lower alkyl, acyloxyalkyl, 
25 alkoxycarbonyloxyalkyl, and lower acyl; \ 

R 12 is selected from the group consistingW -H, and lower acyl; 
each Y is independently selected from the Woup consisting of-0- } -NR 6 - with the 
proviso that at least one Y is -NR 6 -; \ 

M is selected from, the group that attached to \o*\ P 2 0 6 3 " } P3O9 4 ", or 
30 P(0)(NHR 6 )0" is a biologically active agent, but is noAan FBPase inhibitor, and is 

attached to the phosphorus in formula I via a carbon, oxWgen, sulfur or nitrogen atom; 
with the provisos that: \ 

1) M is not -NH(lower alkyl), -N(lower alkylA -NH(lower alkylhalide), 
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■N(lower alkylhalidW or-N(lower alkyl) (lower alkylhalide); and 
2) R 6 is ncit lower alkylhalide; 

and pharmaceutiWly acceptable prodrugs and salts thereof. 



5 151. The methodNDf claim 150 further comprising, 

a) converting M-Vo 3 2 " to a compound M-P(0)L" 2 wherein L" is a leaving 
group selected from the group Consisting of halogen; and 

b) reacting M-P(0)l\ with HY-CH(V)CH(Z)CH(Z)-CW(W')-YH. 

10 1 52. The method of claim 1 5 1 wherein HY-CH(V)CH(Z)-C W( W')-YH is chiral 

153. The method of claim 1 52 further comprising isolating a single 
g diastereomer. 

m 

h 15 154. The rWthod of claim 1 50 wherein 

ffi \ 

yi a ) converting a hydroxyl or amino to a phosphoramidite by reaction with L- 

P(-YCH(V)CH(Z)-CW(V')Y-)wherein L selected from the group consisting of NR^, and 
' halogen; and \ \ ) 

b) transforming Said phosphoramidite into a compound of formula I by 
20 reaction with an oxidizing agenV 

155. The method of claim 15^wherein L-P(-YCH(V)CH(Z)-CW(W')Y-) is 

chiral. 

25 156. The method of claim 155 wherein the chiral phosphoramidite is generated 

using a chiral amino alcohol. 

157. The method of claim 155 wherein said oxidizing agent produces a single 
stereoisomer at the phosphorus. 

30 



u 



4=3 
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158. ^he method of making a prodrug of formula I: 

V 




W W 



10 
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I 

comprising converting a hydroxyl V an amino to a phosphate or phosphoramidate, 
respectively, by reaction with L , -P(C^(-YCH(V)CH(Z)-CW(W')Y-) 

wherein L' is a leaving group selected from the group consisting of-NR 2 2 , 
aryloxy, and halogen; 

V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heterotolj-sttbstituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an aMtronal 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a\;arbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 aXpms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to\in aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon at^ms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxVarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cycMc group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroar\l, or 
substituted heteroaryl; 
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*ether W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CmeOC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CHTaryl)OH, -CH(CH=CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCORj, -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at l\ast one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R 2 is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group con^istiW^f alkyl, aryl, alicyclic, and aralkyl; 

R 6 is selected from the group consistiA^pf -H, lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxyalkyl, and lower acyl; 

R 12 is selected from the group consisting of^H, and lower acyl; 

each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -. 

159. The method of claim 158 wherein L , -P(0)(-\CH(V)CH(Z)-CW(W')Y-) is 
a single stereoisomer. 



25 160. The method of claim 1 59 wherein said stereoisomers generated using a 

chiral amino alcohol. 



<5 



161. A compound, 
R 1 2 N-P-(-YCH(V)CH(Z)-CW(W , )Y-) 



herein: 



V, W, and W are independenuy selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, K^eroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 
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together^ and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxyW aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and ^Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to they Y adjacent to V; 

together V and W arte connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom,yid V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected Via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroator^s, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consistinAof-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(b)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CF^)OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R\ -SCOR 3 , -SC0 2 R 3 , -NHCOr\-NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) p -SR 12 ; 

p is an integer 2 or 3; 

q is an integer 1 or 2; 

with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R 2 , then at least one of V, W, and ^ is not -H, alkyl, aralkyl, or 
alicyclic; 

each R 1 is independently selected from the group consisting of alkyl, aryl, and 
aralkyl or together R l and R 1 form a cyclic group, optionally containing a heteroatom; 
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R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R 6 is selected from the group consisting of -H, lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxyalkyl, and lower acyl; 
^^f\ — R 12 is selecteii from the group consisting of -H, and lower acyl; 
U l r ^~i f ach Y is selected from the group consisting of -O- and -NR 6 - with the proviso 
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at at /least one Y is -r 

with the proviso thai R 1 is not methyl. 

162. ^compound R 1 2 N-P(0)(-YCH(V)CH(Z)-CW(W')Y-) 
wherein: 

V, W, and W\are independently selected from the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, Substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are Winected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optidnally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarKonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connectedVa an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an'additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 cM>on atoms and substituted with one 
substituent selected from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxycarbonyloxy, attacheV to one of said additional carbon 
atoms that is three atoms from a Y attached to the phosphdrus; 

together Z and W are connected via an additionalC^y^tems to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, subs^tuted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atomsV* form a cyclic 
group, optionally containing 0-2 heteroatoms, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)I^ 3 
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-C^OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 fl^H 2 aryl, -CH(aryi)OH, -CH(CH==CR 2 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -Ob0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) p - 
OR 12 , and -(Ch\-SR 12 ; 

p is an integer 2 or 3; 
q is an integer l\r 2; 
with the provisos trial: 

a) V, Z, W, W arW all -H; and 

b) when Z is -R 2 , thert^t least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

each R 1 is independently selecte&irom the group consisting of alkyl, aryl, and 

aralkyl; 

or together R 1 and R l form a cyclic group, optionally containing a heteroatom; 

with the proviso that both R 1 groups are nofci)enzyl or ethyl at the same time; and 

R 2 is selected from the. group consisting of R 3 \nd -H; 

R 3 is selected from the group consisting of all^I^yNlicyclic, and aralkyl; 

R 6 is selected from the group consisting of -H, lowAalkyl, acyloxyalkyl, 
alkoxycarbonyloxyalkyl, and lower acyl; 

R is selected from the group consisting of -H, and loweracyl; 

each Y is selected from the group consisting of-O- and -NR^- with the proviso 
that at least one Y is -NR 6 -. 



25 



163. A method of delivering^ compound to hepatocytes wherein said compound 
has a moiety selected from the group consisting of phosph(on)ate comprising: 
a) converting said compound to a proorug of formula I: 




wherein: 
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V, W, and W are independently selected from the group consisting of -H, alkyl, 
aralkyl, plicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; o\ 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7\ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloVy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing lVeteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to tnte Y adjacent to V; 

together V and W ate connected via an additional 3 carbon atoms to form an 
optionally substituted cyclic group containing 6 carbon atoms and substituted with one 
substituent selected from the grWip consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, and aryloxYcarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms from a YVttached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
iptionally containing one heteroatom,yid V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected Via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heteroaton\s, and V must be aryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting \f-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 OC(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(CH=CR 2 2 W -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHCOR 2 , -l^iCC^R 3 , -CH 2 NHaryl, -(CH 2 ) P - 
OR 12 , and -(CH 2 ) P -SR 12 ; 

p is an integer 2 or 3; 
with the provisos that: 
a) V, Z, W, W are not all -H; and 



b) 

alicyclic; 



when Z is -R 2 , then at least one of V, W, and W is not -H, alkyl, aralkyl, or 



R 2 is selected from the group consisting of R 3 and -H; 
R 3 is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
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R 6 is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R is selected from the group consisting of -H, and lower acyl; 
each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
proviso that at least \ne Y is -NR 6 -; 

M is selected from the group that attached to P0 3 2 , P 2 0 6 3 *, P3O9 4 " or 
P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphonA in formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos that: 

10 1 ) M is not -NHftower alkyl), -N(lower alkyl) 2 , -NH(lower alkylhalide), 

-N(lower alkylhalide) 2 , or -N(tower alkyl) (lower alkylhalide); and 
2) R 6 is not lower alkylhalide; 

and pharmaceutically acceptable prodrugs and salts thereof. 

1 5 164. A method of enhancing the pharmacodynamic half-life of a parent drug by 

administering to an animal a prodrug of formula I: 




W W 



20 



25 



r 

wherein: 

V, W, and W are independently selected Wn the group consisting of -H, alkyl, 
aralkyl, alicyclic, aryl, substituted aryl, heteroaryl,\ubstituted heteroaryl, 1-alkenyl, and 1- 
alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 ring atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a\carbon atom that is three atoms 
from both Y groups attached to the phosphorus; or 
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together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, said cyclic group is fused to an aryl group at the beta 
and gamma position to the Y adjacent to V; 

together V and W are connected via an additional 3 carbon atoms to form an 
optionally substituted fcyclic group containing 6 carbon atoms and substituted with one 
substituent selected frorii the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, 
alkylthiocarbonyloxy, anaVyloxycarbonyloxy, attached to one of said additional carbon 
atoms that is three atoms froV a Y attached to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroVtom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic 
group, optionally containing 0-2 heter^atoms, and V must bcaryl, substituted aryl, 
heteroaryl, or substituted heteroaryl; 

Z is selected from the group consisting of-CHR 2 OH , -CHR 2 OC(0)R 3 , 
-CHR 2 OC(S)R 3 , -CHR 2 OC(S)OR 3 , -CHR 2 \)C(0)SR 3 , -CHR 2 OC0 2 R 3 , -OR 2 , -SR 2 , 
-CHR 2 N 3 , -CH 2 aryl, -CH(aryl)OH, -CH(ChW 2 )OH, -CH(OCR 2 )OH, -R 2 , -NR 2 2 , 
-OCOR 3 , -OC0 2 R 3 , -SCOR 3 , -SC0 2 R 3 , -NHQpR 2 , -NHC0 2 R 3 , -CH 2 NHaryl, -(CH 2 ) p - 
OR 12 , and -(CH 2 ) p -SR 12 ; 

p is an integer 2 or 3; 

with the provisos that: 

a) V, Z, W, W* are.not all -H; and 

b) when Z is -R 2 , then at least one of V^W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R is selected from the group consisting of R 3 and -H; 

R 3 is selected from the group consisting of alkyl\ aryl, alicyclic, and aralkyl; 

R 6 is selected from the group consisting of -H, and lower alkyl, acyloxyalkyl, 
alkoxycarbonyloxy alkyl and lower acyl; 

R 12 is selected from the group consisting of -H, and lWer acyl; 

each Y is independently selected from the group consisting of -0-, -NR 6 - with the 
proviso that at least one Y is -NR 6 -; 



JESSICA WOLFFWCLAIMS FOR PCT - 2450502. DOC( CLAIMS FOR PCT - 2450502.DOC) 



.u 



M is selected from the group that attached to P0 3 2 ", P 2 0 6 3 ", P3O9 4 * or 
P(0)(NHR 6 )0" is a biologically active agent, but is not an FBPase inhibitor, and is 
attached to the phosphorus\in formula I via a carbon, oxygen, sulfur or nitrogen atom; 
with the provisos thaK 

1 ) M is not -NH(loW alkyl), -N(lower alkyl) 2 , -NH(lower alkylhalide), 
-N(lower alkylhalide) 2 , or-N(lov>er alkyl) (lower alkylhalide); and 

2) R 6 is not lower alkylMide; 

and pharmaceutically acceptable prodrugs and salts thereof. 



10 165. The compounds of claim 1 wherein V and M are cis to one another on the 

ring of the prodrug. 





JESSICA WOLFFWCLAIMS FOR PCT - 2450502.DOC(CIJUMS FOR PCT - 2450502.DOC) 



